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GROUNDWATER 101GROUNDWATER 101

Polly LowryPolly Lowry
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PRESENTATION OVERVIEWPRESENTATION OVERVIEW

�� Important PointsImportant Points

�� Hydrologic CycleHydrologic Cycle

�� Groundwater Flow Groundwater Flow 

�� Central Valley GroundwaterCentral Valley Groundwater
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IMPORTANT POINTSIMPORTANT POINTS

�� Groundwater Important in Hydrologic Groundwater Important in Hydrologic 

CycleCycle

�� Groundwater and Surface Water are Groundwater and Surface Water are 

ConnectedConnected

�� Groundwater Development has Altered Groundwater Development has Altered 

Groundwater Flow and QualityGroundwater Flow and Quality
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HYDROLOGIC CYCLEHYDROLOGIC CYCLE
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GROUNDWATER FLOWGROUNDWATER FLOW

�� FLOW RATE FLOW RATE –– very slowvery slow

Less than 1 foot/day to tens of feet/day Less than 1 foot/day to tens of feet/day 

�� FLOW DIRECTION FLOW DIRECTION –– toward decreasing   toward decreasing   

headhead

�� RATE AND DIRECTION RATE AND DIRECTION -- influenced by  influenced by  

pumpingpumping
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GROUNDWATER FLOWGROUNDWATER FLOW
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GROUNDWATER FLOWGROUNDWATER FLOW
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CENTRAL VALLEY GEOLOGYCENTRAL VALLEY GEOLOGY
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MAJOR AQUIFER SYSTEMSMAJOR AQUIFER SYSTEMS
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PREPRE--DEVELOPMENT DEVELOPMENT 

GROUNDWATER GROUNDWATER 
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POSTPOST--DEVELOPMENT DEVELOPMENT 

GROUNDWATER GROUNDWATER 
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PREPRE-- AND POSTAND POST--DEVELOPMENT DEVELOPMENT 

GROUNDWATER GROUNDWATER 
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EFFECTS OF GROUNDWATER EFFECTS OF GROUNDWATER 

DEVELOPMENTDEVELOPMENT

�� Flow Directions ChangedFlow Directions Changed

�� Groundwater Levels DeclinedGroundwater Levels Declined

�� Land Subsidence OccurredLand Subsidence Occurred

�� Recharge and Discharge ChangedRecharge and Discharge Changed

�� Groundwater Quality ChangedGroundwater Quality Changed
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CENTRAL VALLEY CENTRAL VALLEY 

GROUNDWATER QUALITYGROUNDWATER QUALITY

�� Salinity, Nitrates, PesticidesSalinity, Nitrates, Pesticides

�� Introduced into the Shallow GroundwaterIntroduced into the Shallow Groundwater

�� Moving Downward to Deeper GroundwaterMoving Downward to Deeper Groundwater
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CENTRAL VALLEY CENTRAL VALLEY 

GROUNDWATER QUALITYGROUNDWATER QUALITY

SALINITYSALINITY

�� All Water Contains SaltAll Water Contains Salt
�� Evaporation and consumptive use concentrates saltsEvaporation and consumptive use concentrates salts

�� San Joaquin Valley San Joaquin Valley 
�� Over 400,000 tons salt/year added to confined aquiferOver 400,000 tons salt/year added to confined aquifer

�� Westside San Joaquin Valley Westside San Joaquin Valley ––
�� 113,000 acres retired due to high salinity, shallow groundwater113,000 acres retired due to high salinity, shallow groundwater

�� Tulare Lake BasinTulare Lake Basin
�� Most imported salt (one million tons/year) migrates to Most imported salt (one million tons/year) migrates to 

groundwatergroundwater
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CENTRAL VALLEY CENTRAL VALLEY 

GROUNDWATER QUALITYGROUNDWATER QUALITY

NITRATENITRATE

�� Occurs throughout Central ValleyOccurs throughout Central Valley

�� 1010--15% of California Supply Wells Exceed15% of California Supply Wells Exceed

Drinking Water StandardDrinking Water Standard

�� Most Common Pollutant to Shutdown   Most Common Pollutant to Shutdown   

Supply WellsSupply Wells
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CENTRAL VALLEY CENTRAL VALLEY 

GROUNDWATER QUALITYGROUNDWATER QUALITY

PESTICIDESPESTICIDES

�� Occur throughoutOccur throughout Central ValleyCentral Valley

�� Department of Pesticide RegulationDepartment of Pesticide Regulation

Groundwater Protection ProgramGroundwater Protection Program
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SUMMARYSUMMARY

�� Groundwater Important in Hydrologic Groundwater Important in Hydrologic 

CycleCycle

�� Groundwater and Surface Water are Groundwater and Surface Water are 

ConnectedConnected

�� Groundwater Development has Altered Groundwater Development has Altered 

Groundwater Flow and QualityGroundwater Flow and Quality
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Questions?Questions?


